Abstract. The major feature of the electronic technology course is the relatively abstract content. Students are not easy to quickly understand them in the learning process, therefore, they need to spend a lot of spare time to continue to consolidate, and it has a general teaching effect. Multisim is an EDA software tool for electronic circuit design and simulation. If we can put the simulation process in teaching, it is beneficial to improve the quality of teaching, also it would make the abstract contents clearly of the course. This paper focuses on the electronic technology teaching content of the RC bridge oscillator circuit analysis with MULTISIM.
Introduction
Electronic courses is a kind of compulsory course for non-electric engineering specialty in colleges and universities [1] . It focuses on the cultivation of students' practical ability and the ability to solve practical problems. These courses has the characteristics of strong comprehensive, short class time, variety and abstract content, difficulty understanding, and variety not-easy-to-remember theoretical method [2] [3] [4] . Therefore, students generally find it difficult to learn and understand, lack of learning interest and enthusiasm, lack of independent thinking and explore ability [5] . They accustomed to passive acceptance, and accustomed to the conclusion of the knowledge by ignore the concrete process of the results. It leads to the bad situation of not clear understanding of the content, and not effective teaching effect.
In the teaching practice of electronic technology, we found that students often grasp not well of the abstract knowledge. These knowledge include feedback, signal generation, carrier motion, etc. Through years of teaching experience, we designed a virtual experiment teaching platform, and applied to the teaching practice in the course of electronic technology. The platform collected almost all of the abstract content and experimental content of electronic technology. Through the MULTISIM based simulation, the abstract content can be displayed vivid, and the teaching efficiency much improved. After the teaching practice, we found that the teaching quality has been significantly improved. When the students learn the knowledge of electronic technology, they also mastered the virtual simulation technology at the same time. This kind of teaching mode has also been effectively extended to the teaching practice of electrical engineering, electrical circuit courses, and achieved good results. Many domestic and foreign schools also began to focus on the teaching method [6, 7] . In this paper, we take the sine wave signal generation circuit of the analog electronic technology course as an example to describe the simulation technology based teaching platform in the application teaching process.
Wien Bridge Oscillator Circuit Example
For signal generation circuit is concerned, the content is more abstract, students are difficult to quickly grasp. We take the RC type Wien bridge sine wave generating circuit as an example, to briefly explain the working principle of the signal generating circuit.
RC sinusoidal oscillator circuit has many forms, one of the most commonly used circuit is the Wien bridge oscillator circuit. When it working at a low frequency, we often use the integral RC sine wave oscillation circuit [8] . Fig.1 is the basic Wien bridge oscillator circuit. The negative feedback circuit is a resistor network, and the positive feedback circuit is a RC frequency selection network. Among them, positive and negative feedback coefficients are respectively: Figure 1 . Basic Wien bridge oscillator circuit. 
Through adjusting the value of R f1 , we can observe the vibration condition of oscillator. If R f1 is too larger, the circuit is very difficult to oscillate; if R f1 is too small, although the oscillator can afford, but the oscillator output is not a sine wave signal, but a square wave signal. The oscillation waveform shown in Fig.2 .
Time (5ms/Div.) From Fig.2 , we can see the upper and lower amplitude of the output waveform is equal, which shows that the amplitude of the circuit is increased after oscillating, and the operational amplifier is strongly nonlinear. For the RC sine wave oscillator circuit, the equivalent value of the quiescent point of the frequency selection network is very low. It can't use self-bias amplitude, and the only way is to use the automatic amplitude stabilization circuit to do it. An improved circuit of the Wien bridge oscillation circuit is shown in Fig.3 , which is used FET to stable amplitude. The transient analysis results of the improved Wien bridge oscillator is shown in Fig.4 . Obviously, because of the better amplitude stability, the output waveform of the oscillator is basically a sine wave.
Time (10ms/Div.) Figure 4 . Simulation results of the improved Wien bridge oscillator circuit.
Teaching Effect Comparison
Virtual reality teaching method has been successfully implemented in Lanzhou University of Technology for three semesters from spring of 2014. After the first semester for running in, the teaching effect of the electrical and electronic courses of the two followed semesters is getting better and better. Compared to the traditional teaching methods, students' learning degree has been significantly improved. In the autumn of 2015, we did a survey of satisfaction and support rate of the teaching method reform among students and teachers. Nearly 98% of the 900 participants are satisfied with the implementation of the virtual reality teaching method. The results of the investigation are shown in Fig.5 . Thus, the implementation of such a teaching method is that everyone wants to see. At the same time, through the efforts of everyone, the students can grasp the abstract knowledge more easily in the theory learning, but also reflect a better ability to analysis and design the circuits in the practice curriculum. It provides a learning foundation for the application-oriented talents cultivation. Figure 5 . Investigation results for the implementation of the virtual reality teaching method.
Conclusions
Through the teaching practice combined with the simulation technology of electronic technology, the abstract teaching contents are displayed vivid and intuitive. It avoids students to be weary because of the dry, abstract knowledge learning, and it improves the quality of teaching, promotes the students' interest in learning. It also enables students to successfully master the simulation technology, which lays a foundation for the subsequent practice courses teaching. The application of the virtual simulation platform, has a good effect in Electro-technics, circuit and electronic technology theory and practice courses. It worthy of promotion.
